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ABSTRACT 
In this project an interactive computer system is designed 
that envisions to contribute to young children's musical 
education. From literature, requirements for musical 
interaction were derived. In this paper these requirements 
and the design of the system are described. 
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INTRODUCTION 
Musical skills can give people, both children and adults, a 
lot of joy during their lives. There are also indications that 
musical development helps children with general 
development [6]. These are reasons why it is worth making 
an effort to try to stimulate children’s musical abilities. In 
this project an interactive computer system is designed that 
envisions to contribute to young children's musical 
education. Children in early childhood have been chosen as 
the intended user group, because all children are born with 
musical abilities and early childhood is the critical period 
for learning music [6].    
The objective of this research project is the design of an 
interactive music system for two and three-year-old 
children, with the intent to stimulate the child's inherent 
musical abilities through the interaction with the system. 
The system is preferably to be used in a home environment 
by one child at a time, without the help from adults or 
peers. The aim is that musical interaction between the child 
and the system will take place. The system should present 
its musical output in a way that evokes musical reactions of 
the child. Musical reactions are movements and sounds 
made by the child, like singing, dancing, stamping and 
clapping with the hands or clapping on the body. Multiple 
input modalities are used to detect the musical reactions of 
the child. The system adjusts its output according to the 
detected musical reactions. By making the child an active 
participant in the musical interaction, the system will 
hopefully contribute to the child's musical development.  
Literature from the areas general child development, child-
computer interaction and pre-school music education has 
been used to answer the following research questions:  
• What are the requirements for an interactive 
edutainment system for two and three-year-old 
children?  
• What musical interaction between child and adults 
stimulates the child's musical abilities? 
• What interaction styles are eligible for a natural 
musical interaction between the child and the system? 
Based on the answers to these questions, a system was 
designed. In the section ‘Interaction Design’ a description 
of the system is given. 
REQUIREMENTS FOR INTERACTIVE EDUTAINMENT 
This section describes the general abilities and 
characteristics of two and three-year-olds that were taken 
into consideration for the design of the system. 
In general, two-year-old children can walk and run. They 
can stand on tip-toes, jump with two feet together, take 
things apart and put them back together. Most two-year-
olds can talk and sing. They can imitate parts of familiar 
songs and play with known songs and rhythms. They start 
to sing spontaneous songs. Two-year-olds are able to join 
in with action songs and respond through movement to 
different tempos in music. They enjoy clapping as an 
expression of rhythm. 
When children grow older, the physical coordination and 
fine-motor control increase. Also the vocal stamina and 
control increase. The spontaneous songs get longer. In 
general, three-year-olds can walk on tip-toes, stand on one 
foot and jump horizontally. A musical characteristic of 
three-year-olds is the singing of “pot-pourries”. These are 
spontaneous songs mixed up with parts of conventional 
songs, which may last up to several minutes. 
From a study of children’s needs and preferences from a 
child-computer interaction perspective, the following main 
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• Children enjoy technologies with multiple forms of 
interaction [1] 
• Children have a need to explore the world around them 
[2] 
• Fun and enjoyment support and deepen learning and 
facilitate engagement and motivation [3] 
INTERACTION STIMULATING MUSICAL ABILITIES 
The officially approved method for pre-school music 
education in the Netherlands is called “Music on the Lap” 
(MoL). The interaction between child and adult in this 
method has been chosen to be the example for the 
interaction between the child and the system. 
The issues exploration and enjoyment that were mentioned 
in the previous section are also important in MoL: MoL is 
process driven and enjoyment in the offered activities is 
important to motivate the children to join in [4].  
MoL has a range of musical developmental goals [4]. For 
this project, three of these goals have been chosen: (1) 
sense of rhythm and timing, (2) sense of dynamics (loud 
and soft), (3) listening skills, which are in this project: 
learning to associate timbre with the corresponding musical 
instrument.  
For young children music is a multimodal experience and 
singing and movement are natural musical activities of 
young children [6]. Movement is important in music 
education because all aspects of sound can be experienced 
through movement and by movement the child’s internal 
rhythm can be synchronised to an external input [4].  
INTERACTION DESIGN 
Control, multiple forms of interaction including movement 
and singing, learning by exploration and process driven 
activities, and enjoyment were taken as the main 
requirements for the design of the system. A multimodal 
interactive system was designed that uses natural 
modalities of interaction and operates several 
communication channels in parallel. Natural interaction 
styles are necessary because children aged two and three 
cannot read yet. Moreover multimodal interaction is 
motivating. 
Figure 1: Screenshot of Panze 
The system consists of an input device connected to a 
television set. The television set shows an embodied agent, 
which is a cartoon-like kangaroo named Panze. The 
appearance and the name of Panze have been chosen by 
children in the target 
age group. Panze acts 
like a role model for 
the child; she motivates 
the child by singing, 
dancing and speaking. 
The aim is that the 
child will give musical 
reactions. The musical 
reactions of the child 
evoke a reaction in the 
program.  
The input device also has the form of a kangaroo. The 
input kangaroo has a relatively large pouch in which 
tangible CDs and instruments can be inserted. These 
tangible objects are used for choosing songs and 
instruments. The background image of the television screen 
shows the chosen song and instruments. The activity of 
choosing instruments and hearing the corresponding sound 
is meant to learn the child to associate timbre with the 
corresponding musical instrument. The device contains 
several different sensors for detecting touch, movement, 
singing and the tangible objects. The system is turned on 
by touching the input kangaroo. Then the input kangaroo 
opens its eyes and it blinks its eyes every time the child 
touches it. The system turns off automatically when it 
detects no more reactions from the child for a few minutes. 
The input kangaroo then closes its eyes.  
When Panze sings a song, she makes movements to the 
music. The first time the chosen song is played, Panze 
makes simple movements, like clapping or stamping in 
time to the music. Until the child reacts or ejects the “CD”, 
the song with these simple movements is repeated. If the 
child joins in the singing or the movements, it will be 
rewarded by visual and sound effects. Panze will start to 
vary the singing or the movements to give the child a new 
challenge. Thus movement detection is used for activities 
stimulating the child’s sense of rhythm and singing 
detection is used for activities stimulating the child’s sense 
of dynamics.   
CONTINUING RESEARCH 
An interactive prototype of the system will be created. This 
prototype will be used to test how children react to Panze 
and the input kangaroo. The first results will be available at 
the IDC2006 conference. 
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